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Descripti n 

[0001] The present invention relates to the field of 
multi-component or multi-chip circuits, and more partic- 
ularly, to high density interconnection of multiple com- 
ponents or chips. 

[0002] A high density interconnect (HDI) structure or 
system which has been developed by General Electric 
Company offers many advantages In the compact as- 
sembly of digital and other electronic systems. For ex- 
ample, an electronic system such as a micro computer 
which incorporates between 30 and 50 chips can be fully 
assembled and interconnected on a single substrate 
which is 2 inches (1 inch = 2.54 cm) long by 2 Inches 
wide by .050 Inch thick. The maximum operating fre- 
quency of such systems is normally, at present, less 
than about 50 MHz. Even more important than the com- 
pactness of this high density interconnect structure is 
the fact that It can be disassembled for repair or replace- 
ment of a faulty component and then reassembled with- 
out significant risk to the good components Incorporated 
within the system. This reworkability or repairability is a 
substantial advance over prior connection systems in 
which reworking the system to replace damaged com- 
ponents was either impossible or involved substantial 
risk to the good components. 

[0003] Briefly, in this high density interconnect struc- 
ture, a ceramic substrate such as alumina which may 
be 100 mils (1 mil = 2.54 x 10"^ m) thick and of appro- 
priate size and strength for the overall system, is pro- 
vided. This size is typically less than 2 Inches square. 
Once the position of the various chips has been speci- 
fied, individual cavities or one targe cavity having appro- 
priate depths at the intended locations of the various 
chips are prepared. This may be done by starting with 
a bare substrate having a unifomn thickness and the de- 
sired size. Laser milling is used to fonn the cavities in 
which the various chips and other components will be 
positioned. For many systems where it is desired to 
place chips edge-to-edge, a single large cavity is satis- 
factory. That large cavity may typically have a uniform 
depth where the semiconductor chips have a substan- 
tially uniform thickness. Where a particularly thick or a 
particularly thin component will be placed, the cavity bot- 
tom may be made respectively deeper or shallower to 
place the upper surface of that component in substan- 
tially the same plane as the upper surface of the rest of 
the components and the surface of the portion of the 
substrate which surrounds the cavity. The bottom of the 
cavity is then provided with a thermoplastic adhesive 
layer whk:h may preferably be polyetherimide resin 
available under the trade name ULTEM® from the Gen- 
eral Electnc Company. The various components are 
then placed In their desired locations within the cavity, 
the entire structure is heated to the softening point of 
the ULTE(\/1® polyetherimide (in the vicinity of 21 7**C to 
235**C depending on the formulation used) and then 
cooled to thermoplastically bond the individual compo- 



nents to the cavity. At this stage, the upper surfaces of 
all components and the substrate are disposed in sub- 
stantially a common plane. Thereafter, a polyimide film 
which may be Kapton® polyimide, available from E.I. du 

5 Pont de Nemours Company, which is about 
0.0005-0.003 inch (12.5-75 micrometers) thick is pre- 
treated to promote adhesion and coated on one side 
with an ULTEM® polyetherimide resin or another ther- 
moplastic and laminated across the top of the chips, oth- 

10 er components and the substrate with the ULTEM® res- 
in serving as a themioplastic adhesive to hold the Kap- 
ton® in place. Thereafter, via holes are laser drilled in 
the Kapton® and ULTEM® layers in alignment with the 
contact pads on the electronic components to which it 

15 js desired to make contact. A metallization layer whbh 
is deposited over the Kapton® layer extends into the via 
holes and makes electrical contact to the contact pads 
disposed thereunder. This metallization layer may be 
patterned to form individual conductors during the proc- 

20 ess of depositing it or may be deposited as a continuous 
layer and then pattemed using photoresist and etching. 
The photoresist is preferably exposed using a laser to 
provide an accurately aligned conductor pattern at the 
end of the process. 

25 [0004] Additional dielectric and metallization layers 
are provided as required in order to provide all of the 
desired electrical connections among the chips. Any 
miss-position of the individual electronic components 
and their contact pads is compensated for by an adap- 

30 tive laser-lithography system which is the subject of 
some of the U.S. Patents and Patent Applications which 
are listed hereinafter. 

[0005] This high density interconnect structure, meth- 
ods of fabricating it and tools for fabricating it are dis- 

35 closed in U.S. Patent 4,783,695, entitled "Multichip In- 
tegrated Circuit Packaging Configuration and Method" 
by C.W. Eichelberger, etal.; U.S. Patent 4,835,704, en- 
titled "Adaptive Lithography System to Provide High 
Density Interconnect" by C.W, Eichelberger, et al.; U.S. 

40 Patent 4,714,516, entitled "Method to Produce Via 
Holes in Polymer Dielectrics for Multiple Electronic Cir- 
cuit Chip Packaging" by C.W. Eichelberger, et al.; U.S. 
Patent 4,780,1 77, entitled "Excimer Laser Patterning of 
a Novel Resist" by R.J. WojnarowskI et al. 

45 [0006] This high density interconnect structure pro- 
vides many advantages over prior art interconnection 
systems. In particular, it enables a very compact assem- 
bly of a multichip or multicomponent electronic system. 
This compact assembly minimizes the length of conduc- 

50 tor runs which interconnect different chips and thus min- 
imizes transit time delays between chips which can be 
an important factor in high speed systems. Further, un- 
like many prior art systems, this interconnection system 
facilitates high yield assembly of multichip circuits be- 

55 cause the high density interconnect structure can be re- 
moved from a malfunctioning system without damage 
to good chips. After removal of the high density Inter- 
connect structure, faulty or marginal chips can be re- 
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moved from the substrate and replaced with other chips. 
After replacement of any faulty chips, a new high density 
interconnect structure is formed on top of the chips and 
substrate. Alternatively, if the cause of the malfunction 
is in the high density Interconnect structure itself, no chip 
removal and replacement needs to be done before fab- 
ricating a corrected interconnection structure. As a con- 
sequence of this reworkability, a production yield of es- 
sentially 1 00% is achieved by repairing any matf unction- 
ing systems. 

[0007] The above identified background high density 
interconnect structure patents have focused, in their il- 
lustrative embodiments, on the interconnection of chips 
which are placed edge-to-edge for maximum density 
and then interconnected into digital computers and oth- 
er systems. 

[0008] The same is true for the electronic systems dis- 
closed in EP 0065425 A, WO-A-8204161 , US 4644443 
and JP-A-63079365. Particularly, the above-mentioned 
US 4783695 discloses an electronic system with a flex- 
ible interconnection structure, in which adjacent chips 
are fixedly connected by a flexible interconnection pro- 
viding accommodation of themnal expansion and ther- 
mal mismatch between the chips. The flexible intercon- 
nections are formed as internal flexible portions or bridg- 
es and consist of flexible polymer material which is able 
to accommodate differential movements between the 
internal components of the system. 
While not directly addressed in those background pat- 
ents and patent applications, the illustrative embodi- 
ments therein assume that an overall system package 
or enclosure is large enough to enclose the high density 
interconnect structure. This assumption is clearly appro- 
priate for such systems as digital computers, other elec- 
tronic systems whose overall housing can be adapted 
to the high density interconnect structure's configura- 
tion. However, there are systems in which components 
that it might be desirable to interconnect using a high 
density interconnect structure must be placed directly 
adjacent to other portions of the system in a portion of 
a housing which either must have a predetermined con- 
figuration which is incompatible with a straightf onward 
high density interconnection of the electronic compo- 
nents, or in which trade-offs are involved which make it 
desirable that the high density interconnect structure be 
made even smaller than is achieved with a straightfor- 
ward rectangular high density Interconnect assembly in 
which external contact pads for connection to other 
parts of a system are provided on the upper surface of 
the ceramic substrate of the high density Interconnect 
structure. Consequently, a modified high density inter- 
connect structure providing greater flexibility for adjust- 
ment to overall package constraints is desirable. There- 
fore, the object of the present invention is to provide a 
high density interconnect system which provides great- 
er flexibility for adjustment to overall package con- 
straints, which allows a reduction of the lateral area re- 
quired by the high density interconnection system with- 



out adverse effects on the interconnection functions, 
which enables relative movement of the high density in- 
terconnection system and other systems and which al- 
lows the high density interconnection system and other 
5 systems to be disposed in different, non-parallel planes, 
respectively. 

[0009] This object is achieved by a high density inter- 
connection system as defined in claim 1 . Advantageous 
features are claimed in the subclaims. 
10 [0010] For added ruggedness, the flexible portion of 
the high density interconnect system may include a sup- 
port member which is bent in the process of bending the 
flexible portion of the high density interconnection sys- 
tem out of the plane of one portion of the system in a 
15 manner In which the conductors of the high density in- 
terconnect structure are held in compression (that is, 
disposed on the concave side of the bent support mem- 
ber) so as to prevent introduction of adverse, stress-in- 
duced effects or changes in the conductor structure as 
a result of bending the flexible portion of the high density 
interconnect structure. 

[001 1 ] Several different methods may be used to pro- 
duce such a flexible high density interconnect structure. 
One method is to place the substrate containing the 
chips or other components to be interconnected in a 
temporary carrier or fixture which has a larger area than 
the final interconnect structure will have and which also 
contains an interconnect support layer which may be se- 
lectively removed from the high density interconnect 
structure after completion of the high density intercon- 
nect structure fabrication process. The high density in- 
terconnect structure dielectric/conductor overlay is then 
fabricated on top of the carrier, support member, sub- 
strate and chips. After completion of the fabrication of 
this high density interconnect structure, the chips, sub- 
strate, support member and the overlying portion of the 
high density interconnect structure may be removed, as 
a unit, from the carrier by appropriate means such as 
cutting the dielectric layers of the high density intercon- 
nect structure along the edge of the desired interconnect 
structure to allow removal of the completed desired 
structure from the carrier (the interconnect structure is 
preferably bonded to the carrier during fabrication for 
quality control reasons). Alternatively, the carrier could 
be removed by being dissolved in a solvent or etchant 
or by other means. 

[0012] Where the high density interconnect structure 
is to be bent upward away from the previous location of 
the carrier, the support member may be relatively thin 
and left in place and bent to hold the high density inter- 
connect structure in a desired position with the high den- 
sity interconnect conductors in compression because 
they are disposed on the inside of the curve created by 
bending the support member. 

[001 3] Where desired, the dielectric layer or layers of 
the high density interconnect structure may be removed 
to leave conductive tab extensions of the high density 
interconnect conductors for connection of the high-den- 



25 



30 



35 



40 



45 



50 



3 



5 



EP 0 450 950 B1 



6 



sity-packaged system to external systems or compo- 
nents. 

[001 4] Where greater ruggedness of such conductive 
tabs is desired, those tabs may initially be part of a lead 
frame to which the dielectric of the high density inter- 
connect structure are bonded and appropriate conduc- 
tors of the high density interconnect structure are con- 
nected during the high density interconnection fabrica- 
tion process. The individual tabs may be separated from 
each other foilowing completion of the HDI fabrication 
process by severing a connecting portion of the lead 
frame. Under such circumstances, the high density in- 
terconnect structure dielectric layers are preferably left 
bonded to a portion of each of the conductive tabs to 
provide added support for the tabs. An edge connector 
card may also be used. 

[001 5] As an alternative to the use of a separate sup- 
port layer to support the portion of the high density in- 
terconnect structure which will be rendered flexible at 
the end of the fabrication process, appropriate portions 
of the carrier or other support system may be left free of 
high density interconnect adhesive when laminating the 
initial dielectric layer of the high density interconnect 
structure to the chips and substrate, provided that an 
appropriate mechanism for removing heat from those 
portions of the dielectric during metal deposition by high 
energy processes such as sputtering. Glues and adhe- 
sives which are differentially dissolvable relative to the 
high density interconnect adhesive, vacuum hold-down 
and so forth may be used to provide sufficient dielectric/ 
substrate thermal contact to provide this heat removal. 
This renders the final high density Interconnect structure 
easily separable from those portions of the carrier or fix- 
ture. As a further alternative, release layers may be in- 
corporated in the fabrication process in appropriate lo- 
cations to allow subsequent separation of the high den- 
sity interconnect structure from the carrier, substrate or 
other support structure as may be considered desirable. 
[0016] A "picture frame" portion of a support member 
may be retained on the high density interconnect die- 
lectric to maintain dimensional stability in the dielectric 
area within the picture frame to hold contact pads within 
the high density structure in alignment for bonding to a 
separate structure by soldering, laser welding and so 
forth. 

[0017] The invention, both as to organization and 
method of practice, together with further objects and ad- 
vantages thereof, may best be understood by reference 
to the following description taken in connection with the 
accompanying drawings in which: 

Figure 1 illustrates a high density interconnected 
system including a flexible portion which allows the 
I/O lines of the interconnect structure to be bent out 
of the plane of the substrate; 
Figure 2 illustrates a high density interconnected 
system which includes two substrates or modules, 
which in their final configuration, are disposed in 



non-parallel planes and interconnected by a bent, 
flexible portion of the high density interconnect 
structure; 

Figures 3-7 illustrate successive steps in a process 
5 for fabrication of a high density interconnect struc- 
ture which includes flexible portions; 
Figures 8-1 0 illustrate some alternative manners of 
supporting the substrates and high density inter- 
connect structure during the fabrication process in 
10 order to facilitate provision of a flexible high density 
interconnect structure; 

Figure 11 illustrates an embodiment which includes 
metal foil, sheet or other rugged connection tabs 
which extend from the flexible high density intercon- 
is nect structure at the end of the process; 

Figures 12 and 13 illustrates two stages of a modi- 
fied fabrication process which leads to the Figure 
11 structure; 

Figure 14 illustrates a substrate and an edge con- 
20 nector card ready for interconnection; 

Figure 15 illustrates an array contact pad arrange- 
ment for connection of the completed flexible high 
density interconnect structure to an external portion 
of the system; 

25 Figure 16 is a side view of the Figure 1 5 structure 
illustrating the alignment of the contact pads of its 

two parts; 

Figure 1 7 illustrates a transfertype process for sup- 
porting the high density interconnect structure dur- 
30 ing selective or non-selective removal of a support 
member from that structure. 

[0018] Figure 1 is a three-dimensional view of a sys- 
tem 1 0 comprised of a substrate 14 having a plurality of 

35 chips 20 mounted In a cavity or cavities therein and hav- 
ing a high density interconnect structure 30 in accord- 
ance with the present invention bonded to the upper sur- 
face of the chips and substrate and providing electrical 
interconnections among the chips and to the outside 

40 world. Substrate 14 may preferably be alumina or an- 
other electrically Insulating themially conducting mate- 
rial whose thermal coefficient of expansion closely 
matches that of the chips 20. The high density intercon- 
nect structure 30 comprises a dielectric layer 32 whteh 

45 may preferably comprise a thermoset layer of polyimide 
which may preferably be KAPTON® polyimide available 
from E. I. DuPont de Nemours which Is adhesively bond- 
ed by a thermoplastic adhesive to the upper surface of 
the chips, the substrate and an optional support member 

so 1 6. The themrioplastic adhesive may preferably be a pol- 
yetherimide resin available from General Electric Com- 
pany under the trade name ULTEM®. 
[0019] The support members 16 may preferably be 
Kovar® or another low expansion coefficient metal 

55 whose thermal coefficient of expansion closely matches 
that of the alumina substrate 1 4. This is to facilitate man- 
ufacture of this interconnect structure by assuring that 
differences in thermal coefficients of expansion do not 
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interfere with proper fabrication of the structure. Further, 
use of ferric chloride as an etchant to remove kovar is 
compatible with the rest of the high density interconnect 
structure materials and process steps. Kovar is readily 
available in 1 0-20 mil thicknesses which are thicker than 
necessary for this use and stiff enough that a thinner 
sheet or foil of Kovar is desirable for bending. 
[0020] A pattern of metal conductors 34 is disposed 
on the upper surface of the dielectric layer 32 and makes 
contact to various contact pads (only one shown) of the 
chips 20 through via holes (only one shown) in the die- 
lectric layer 32. It will be noted, that this interconnection 
structure includes unique features when fabricated by 
first forming the dielectric layer on the underlying struc- 
ture, then forming the via holes by "drilling" from above 
in the dielectric layer and then depositing the metal of 
the conductors 34. In particular, the external configura- 
tion of the metal in the via hole takes on the shape of 
the via hole, rather than vice versa as would be the case 
if the metal in the via hole were formed first and the di- 
electric filled in around it. This typically results in a via 
hole which is wider at the top than at the bottom because 
of the nature of the laser drilling process. This also pro- 
vides improved metal continuity between the rest of a 
conductor and the portion of it which is disposed in the 
via hole, since the via hole surface on which the metal 
in the via hole is deposited has a sloping-upward-and- 
outward configuration which is known from the semicon- 
ductor arts to provide a deposited metallization layer 
with better step coverage than is provided by a vertical 
wall. Further, when made in the preferred manner de- 
scribed in the background Patents, the metal conduc- 
tor's upper surface has a depression or dimple in it over 
the via hole because the metal is deposited to a sub- 
stantially unifomn thickness rather than up to a particular 
plane. The conductors 34 are shown cut-away and omit- 
ted (except for one) over the substrate 14 for drawing 
clarity and because the connection of high density inter- 
connection conductors to the chips and substrates is the 
subject of earlier patents and applications which are list- 
ed above and which fully describe the resulting structure 
and the process of making it. A second dielectric layer 
36 is disposed over conductors 34 and dielectric layer 
32. These structures are well described and illustrated 
In background HDI U.S. Patent 4.783,695 as welt as oth- 
ers. The portion 38 of the interconnect structure which 
is disposed on substrate 14 and chips 20 is a rigid struc- 
ture which is firmly adhered to the substrate and chips. 
To the left and right of the substrate 1 4 in Figure 1 , the 
interconnect structure portions 39 are flexible. As illus- 
trated at the right-hand side of the figure, the support 
member 16 and the associated portion of the intercon- 
nect structure are bent upward relative to the plane of 
the substrate in a smooth curve to place the conductive 
lines 34 perpendk:ular to the plane of the upper surface 
of the substrate 1 4. At the upper end of this bent struc- 
ture in the figure, conductive tabs 35, which are contin- 
uous with the conductors 34 within the dielectric struc- 



ture, protrude beyond the dielectric structure. The tabs 
35 may comprise the same conductor material in the 
same cross-sectional configuration as the conductors 
34. In that event, these exposed tabs are initially formed 
5 as parts of the conductive mns 34 and made protruding 
by selectively removing the dielectric of the interconnect 
structure adjacent to those tabs. This removal may be 
done by laser ablation, by immersion of that portion of 
the interconnect structure in a solvent for the dielectric 
10 material (if there is such a solvent) or by other means 
appropriate to the particular materials used in fabricat- 
ing the structure. Similar conductive tabs 35 extend be- 
yond the dielectric at the left-hand end of the figure. 
[0021] When the support member 16 is bent from a 
15 planar configuration Into the configuration illustrated in 
Figure 1, it places the conductive lines 34 of the inter- 
connect structure in compression because the intercon- 
nect structure is on the concave side of the support 
member 1 6 (this is referred to as an inside bend) and 
because the interconnect structure (dielectric and con- 
ductors) is more elastic than the support member. This 
is desirable since it ensures that the lines 34 will not frac- 
ture due to stresses. While in a typical application of 
such a flexible interconnect structure, the tabs 35 at the 
left-hand side of the figure would normally be either in 
the plane of the substrate or bent in the same direction 
as the portion of the structure to the right of the sub- 
strate, this structure may be bent downward relative to 
the substrate. The support member 1 6 should be omit- 
ted at such a bend in the Interconnect structure, since 
otherwise, the interconnect conductors 34 would lie on 
the convex side of the support member (this is referred 
to as an outside bend) and would be placed in tension 
because the interconnect structure (dielectric and con- 
ductors) is more elastic than the support member. Such 
a configuration Is considered undesirable because of 
the risk of stress-induced failures in the relatively thin 
conductors 34 despite the fact that they are preferably 
made of highly ductile copper. The support layer can be 
retained in an outside bend without risk or with reduced 
risk by thinning the support member in a unifonn man- 
ner, by using a very thin support member to begin with 
(preferably about 3 to 5 mils thick, or by selectively re- 
moving the support member to leave a thick "picture 
frame" of the support member along the edges of the 
structure where no conductors are and across the ends 
of the bend to hold the sides of the frame in position. If 
desired, a second layer of conductors could be disposed 
on dielectric layer 36 and, if desired, a third dielectric 
layer could be disposed over those conductors. 
[0022] A further embodiment 1 0' of the invention is il- 
lustrated in a three dimensional view in Figure 2. This 
structure is similar to the Figure 1 structure 10 with the 
exception that the system employs two separate sub- 
strates 14 or modules which are spaced apart by a flex- 
ible portion 39 of the interconnect structure which is bent 
to place the two substrates 14 in perpendicular planes, 
in this specification reference numerals which are the 
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same in different figures identify similar elements which 
serve similar functions. Often these elements are dis- 
cussed only with respect to the first figure in which they 
appear. A reference numeral to which a prime ('), a dou- 
ble prime (") or an asterisk is suffixed identifies a mod- 
ified element which serves a similar function to the ele- 
ment identified by the plain reference numeral. 
[0023] As illustrated In Figures 1 and 2, the intercon- 
nect structure comprises two dielectric layers and a sin- 
gle metal interconnect layer. Alternatively, a single die- 
lectric layer (32) could be used or two' conductive layers 
In combination with two or three dielectric layers and two 
conductive layers could be used. 
[0024] Use of the flexible HDI interconnect structure 
carries with it a potential disadvantage that the overall 
high density interconnect system is physically larger 
than it might be if fabricated in a strictly rigid configura- 
tion. Consequently, propagation delays will be in- 
creased by the increased lengths of the interconnecting 
conductors. However, there are many systems in which 
propagation delays in the external leads of the high den- 
sity interconnect system are not as crucial to overall sys- 
tem operation as electrical delays between the various 
components which are connected on the substrate 14 
by the high density interconnect structure. Consequent- 
ly, in many systems, the flexible high density intercon- 
nect structure will provide substantial packaging and/or 
system advantages without introducing any significant 
system detriments. 

[0025] A method of fabricating this high density inter- 
connect structure will now be described. In Figure 3, the 
components of the system 1 0 are illustrated ready for 
the fabrication of the high density interconnect structure. 
In particular, the substrate 1 4 and the support members 
1 6 are disposed in a carrier 1 2 in depressions or cavities 
whose depths are selected to place the upper surface 
of the support members 16 in the same plane as the 
adjacent portion of the upper surface of the carrier 12 
and the upper surface of the substrate 14. Within the 
substrate 1 4, the chips 20 are placed in appropriate cav- 
ities 15 which place their upper surfaces In that same 
common plane. This co-planar alignment of the upper 
surfaces of the various portions of the structure is to fa- 
cilitate fabrication of the high density interconnect struc- 
ture as Is explained in some of the background patents. 
[0026] In Figure 4, a completed high density intercon- 
nect overiay structure 30 is illustrated overlying the car- 
rier 12, the substrate 14, the support members 16 and 
the chips 20. Depending on the complexity of the system 
and the particular application, additional dielectric layers 
and interconnecting conductor layers may be provided 
in the manner taught in the background patents. The de- 
tailed process for fabrkiating this structure has been ex- 
plained briefly in the Background Information portion of 
this specification and is explained in much more detail 
in the background high density Interconnect U.S. Pat- 
ents cited above. 

[0027] At the stage illustrated in Figure 4, the process 



of fabricatingthis high density interconnect structure 30, 
which is described in the background patents, is com- 
plete in the sense that all of the interconnections and 
dielectric layers are present. At this stage of the process, 

s the interconnect structure is ready for removal from the 
carrier 1 2. This may be done by cutting the high density 
interconnect structure along the boundary between the 
upper surface of the carrier 1 2 and the support members 
16 and the substrate 14. This cutting may be done with 

10 a knife or other sharp object or by laser cutting. It is pre- 
ferred to have all of the interconnection conductors 34 
spaced from this cut line in order to assure that no dam- 
age to the conductors will occur during this cutting proc- 
ess. Since any conductors 34 crossing this cut line 

IS would be cut anyway, there is normally-no need for such 
conductors to cross these cut lines. After structure 30 is 
cut and the ) system Is removed from the carrier 1 2, the 
high density interconnect structure appears as illustrat- 
ed in Figure 5. 

20 [0028] If desired, the conductors 34 may cross the cut 
line to connect the "final" structure to temporary test 
structures and contact pads for connection to test sys- 
tems to facilitate testing of the complete interconnected 
system prior to cutting of interconnect structure at the 

25 cut line. Use of such a testing structure facilitates repair 
of the system in the simplest manner in the event that 
reworking of the system should be necessary, since the 
various components ) are still mounted in the carrier at 
this stage of the process. 

30 [0029] At this stage, the left-hand and right-hand 
wings or extensions of the high density interconnect 
structure beyond substrate 1 4 (which are bonded to the 
support members 1 6), are flexible in the sense that they 
can be bent upward in the figure without damage to the 

35 structure, provided the support members 1 6 are appro- 
priately thin. Where it is desired to provide greater flex- 
ibility or to be able to bend the interconnect structure in 
the opposite direction without risk to the conductors, ap- 
propriate portions of the support members 16 may be 

40 selectively thinned in a unifomn or pattemed manner or 
may be completely removes, as may be preferable in 
the particular application. This removal or thinning may 
preferably be done by ferric chloride spray etching in the 
case where the support members are KovartB). The 

45 structure shown in Figure 6 has the support member 1 6 
selectively removed from both the left-hand end and 
right-hand end of the structure. It will be understood that 
support member 1 6 may alternatively be completely re- 
moved or not removed at all. 

so [0030] In order to provide tabs for bonding the inter- 
connect structure to a larger system, it may be consid- 
ered desirable to provide exposed conductive tabs 35 
at the end of the structure as illustrated in Figure 7. 
Where this is considered desirable, the dielectric layer 

55 of the interconnect structure may be removed by laser 
ablation, by being dissolved in a solvent (if one is avail- 
able by the dielectrics used) or by other means as may 
be appropriate to the particular materials of which the 
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system is fabricated. Where the dielectric layer includes 
a thermoset potyimide material , solvent dissolving of the 
dielectric is not generally feasible with the result that la- 
ser ablation or other appropriate techniques should be 
used. Since the tabs 35 are merely portions of the high 
density Interconnect metal which extend beyond the di- 
electric, they are extremely fragile due to the typical di- 
mensions for such conductors of from 2 to 20 mils wide 
by from 2 to 1 0 micrometers thick. Consequently, appro- 
priate care must be used in forming, handling and bond- 
ing these tabs. While the tabs 35 are shown disposed 
at the end of the high density interconnect structure, it 
should be understood, that if desired, the conductors 34 
could be exposed at an intermediate location instead of 
or in addition to at the end of the high density intercon- 
nect structure. 

[0031 ] Figures 8-1 0 illustrate altemative means to the 
Figures 3-7 means of rendering the to-be-flexlble por- 
tions of the high density Interconnect structure remova- 
ble from the carrier. In particular, In Figure 8, mosaic 
blocks or support members 1 6' are provided in the cavity 
In the carrier 1 2' between the substrates 1 4 and the edg- 
es of the cavity and between adjacent substrates. In 
laminating the first layer of dielectric 32 to this carrier 
and the substrates, the high density interconnect adhe- 
sive is omitted from the mosaic blocks 16' so that the 
lamination process does not bond the dielectric to these 
portions of the structure. While it would be desirable to 
leave these portions of the stmcture completely unbond- 
ed to facilitate subsequent removal of the completed 
structure from the carrier, process and material limita- 
tions nonnaliy prevent this from being done. In the pres- 
ently preferred method of fabrication, the initial metal ad- 
hesion promotion layer Is applied tothe KAPTONOpoly- 
imide layer by sputtering. This is a high energy process 
which transfers on the order of 1 0 watts of energy to the 
KAPTON per square Inch. This tends to heat the film 
causing outgasing, dimensional distortion and adhesion 
poisoning which prevent good metal adhesion. With the 
film bonded everywhere, the substrate, chips, support 
members and carrier provide a sufficiently effective heat 
sink to carry this heat away without significant detrimen- 
tal effects. This is true even where a 40-50 mil span of 
the KAPTON is left unsupported or unbonded. However, 
an unbonded span of 100 mils yields marginal charac- 
teristics and longer spans become unusable. Several ef- 
fects are involved in this. First, without adequate heat 
sinking, the applied energy heats the KAPTON film 
which leads to thermal distortion of the film in the form 
of crinkling, warpage and so forth. Further, this thermal 
distortion also prevents metal adhesion with the result 
that the metal will not stay in place. In marginal situa- 
tions, poor metal adhesion can result even if crinkling 
and warpage are not apparent. For this reason, if sput- 
tering or other high energy processes are used to de- 
posit even the first layer of metal on the KAPTON film, 
the film must be adhered to some fomn of heat sink dur- 
ing the metal deposition process. Techniques which 



may be used include using a different glue or adhesive 
on the mosaic blocks 1 6' to sufficiently adhere the film 
for heat sinking purposes while making them removable 
by dissolving in a solvent which Is Inert to the desired 

5 portions of the high density Interconnection structure. 
Subsequent dissolving of the altemative adhesive can 
be facilitated by making the carrier 12 porous or provid- 
ing it with access holes through which the solvent for the 
adhesive can be provided directly to the adhesive during 

10 the high density interconnect/carrier separation proc- 
ess. Vacuum hold-down can be used if sufficient thermal 
contact can be achieved despite the vacuum environ- 
ment in which the sputtering process takes place. Alter- 
natively, if the metal is deposited by a lower energy proc- 

15 ess which does not cause an undesirable increase in 
thermal energy in the KAPTON, then, these regions may 
be left unbonded. Such alternative processes can in- 
clude sputtering of thinner layers or at a slower rate. 
Thus, where a thin titanium layer is deposited directly 

20 on the Kapton for adhesion promotion and a layer of 
copper is deposited thereon, less heating results when 
that copper layer is only made thick enough to ensure 
complete coverage of the titanium (to prevent the for- 
mation of titanium oxide when the part is removed from 

25 the sputtering chamber), unbonded segments of Kapton 
may be as long as about 200 to 250 mils. Another alter- 
native process Is electroless deposition of the metal, al- 
though choosing electroless deposition as the metal 
deposition technique may undesirably limit the metals 

30 which can be used. 

[0032] Following completion of the fabrication of the 
high density interconnect structure, the interconnect 
structure, including the substrate and chips, may be cut 
from the carrier 1 2' near the left-hand end of the carrier 

35 at the gap between the mosaic block 1 6' and the ledge 
of the carrier and near the right-hand end of the carrier 
between the block 1 6' and the ledge or lip of the carrier. 
Thereafter, when the high density Interconnect structure 
is removed, the blocks 16' remain behind, leaving fully 

40 flexible portions of the high density interconnect struc- 
ture at those locations, 

[0033] Alternatively, as illustrated in Figure 9, the sup- 
port blocks 1 6' may be omitted and replaced by portions 
of the carrier 12" Itself which are kept adhesive free or 

45 differentially bonded as discussed above. In this case, 
the cutting is done at the edge of the adhesive bonded 
portions of the high density interconnect structure near- 
est the ends of the carrier. These adhesive free portions 
may be provided by use of a mask during adhesive dep- 

50 osition. 

[0034] As illustrated in Figure 10, adhesive may be 
applied to the entire structure and a release layer which 
does not bond to the adhesive or a pair of superimposed 
release layers 17 which do bond-to the adhesive, may 
S5 be placed in the locations where the flexible-intercon- 
nect structure is desired. While in the illustrated cross- 
section the release sheets appear to be three laterally 
spaced-apart pieces, it will be understood that, in fact. 
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they are preferably continuous stencils or templates 
having holes therein in the locations where adhesion of 
the high density interconnect structure is desired. Thus, 
the release layers in this embodiment are In the form of 
a rectangular figure "8" , assuming the structure Is only 
one substrate wide in the direction perpendicular to the 
paper (it could be two or more substrates wide in that 
direction, If desired). A suitable materia! for such a re- 
lease layer Is DuPont's PFA Teflon, although many other 
dielectric or conductive materials can be used. The 
overlying dielectric layer 32 is then laminated to this 
structure and the fabrication of the high density inter- 
connect structure proceeds as previously described. 
[0035] One concern with respect to the connection 
tabs 35 as described above, is that they can be extreme- 
ly fragile due to the manner of their production as part 
of the built-up interconnect-structure conductors which 
are not normally made so thick as to be highly durable 
in such an exposed application. As an alternative to the 
use of such extensions as the external connection tabs, 
lead frame tabs 35' may be included In the structure as 
shown in Figure 11. In Figure 11, the connection tabs 
35' which extend from the high density interconnect 
structure are substantially thicker than conductor runs 
within the high density interconnect structure and are 
connected to the conductors within the high density in- 
terconnect structure in the same manner as other con- 
nections (through via holes In intervening dielectric ma- 
terial). 

[0036] In Figure 13 a comb-like lead frame 31 is in- 
termessed with a comb-like support member 1 6 to pro- 
vide a substantially planar surface to which the dielectric 
layer 32 is bonded. The lead frame 31 comprises a plu- 
rality of connection tabs 35* and a connecting member 
31 C which holds the connection tabs in fixed relative lo- 
cations during the fabrication process. The lead frame 
31 is placed in the same carrier cavity as the support 
member 16. Alternatively, the support member 16 may 
be a part of the lead frame (with the individual tabs 35' 
being separated form the rest of the support mamber, 
except at their connection to the connecting portion 
31 C) or the tabs may be isolated by selective removal 
of the support member after the completion of the fab- 
rication process. 

[0037] The dielectric layer 32 is then bonded to the 
structure. Thereafter, via holes are formed in dielectric 
layer 32 and the connecting metal runs fomned on top 
of that dielectric layer and extending into those via holes. 
[0038] This leaves tabs 35' exposed on the underside 
of the dielectric of the interconnect structure at the end 
of the fabrication process. 

[0039] During the fabrication process, the appropriate 
ones of the interconnection conductors of the high den- 
sity interconnect structure are formed in ohmic contact 
with appropriate ones of the tab leads 35'. Following re- 
moval of this completed high density interconnect struc- 
ture from the carrier 12, the connecting portion 31 C of 
the lead frame is severed from the high density inter- 



connect structure to leave physically separate conduc- 
tive tabs 35*. Thereafter, the dielectric, which covers the 
to-be-exposed portions of the tabs 35' is selectively re- 
moved to expose those portions of the tabs. 
s [0040] As a further alternative for providing connec- 
tion tabs, an edge connector "card" or another pre- 
formed connector module may be flexibly or rigidly con- 
nected to an HDI Interconnect structure as may be. ap- 
propriate to an overall system package. In Figure 14, a 
portion of a modified carrier 12* is illustrated having a 
substrate 14 disposed therein along with support mem- 
bers 1 6 and an edge connector card 1 8 which are ready 
for fabrication of a high density interconnect structure 
thereon which will interconnect the chips 20 of the sub- 
strate 14 and the edge connector contacts 19 of the 
edge connector card 18. As illustrated, the edge con- 
nector card 18 has electrically separate contacts dis- 
posed on opposite sides of the card, but aligned with 
each other. The electrically separate contacts on the 
lower side of the card in the figure are brought to the 
upper surface through eyelets, rivets, plated through or 
filled holes, etc. 19A for connection to the high density 
Interconnect structure conductors in a substantially pla- 
nar manner as has been described. It will be understood 
that following fabrication of the high density interconnect 
structure, the entire system, including the substrate 14 
and the edge connector card 18, is removed from the 
carrier as a unit in a manner similar to those in which 
eariier described embodiments are removed from their 
carriers. After completion of the fabrication of the high 
density interconnect structure, the high density intercon- 
nect dielectric can be removed from the edge connector 
contacts 1 9 in a manner similar to that in which the die- 
lectric is removed from the connection tabs 35, such as 
by laser ablation, or In this case by including release 
layers over the ends of the contacts as part of the fab- 
rication process. The flexible portion of the high density 
interconnect structure which is, at least during fabrica- 
tion, disposed on the support member 1 6 serves to flex- 
ibly connect the edge connector card to the high density 
interconnect structure substrate 14 with the result that 
the edge connector card may be positioned in any of a 
variety of desirable orientations relative to the substrate 
14. Instead of a double-sided edge connector card, a 
single sided edge connector card could be used. In that 
situation, it is considered preferable to orient the card 
with Its contact side up in the figure so that there is no 
need bring lower-side contacts to the upper surface for 
connection to the high density interconnect structure 
conductors. Alternatively, the edge connector card can 
be a printed circuit board which includes other compo- 
nents in addition to an edge connector. As a further al- 
ternative, the edge connector contacts can be formed 
as part of the high density interconnect structure fabri- 
cation process. 

[0041] In Figures 15 and 16 an alternative configura- 
tion for connecting a flexible high density interconnect 
structure to an external portion of a system is illustrated. 
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The illustrated portion of the flexible high density inter- 
connect structure includes a picture or support frame 62 
which is bonded to the dielectric of the high density in- 
terconnect structure 30. The frame 62 is the remaining 
portion of a support member 16 from which the interior 
portion of the support member has been selectively re- 
moved. Thus, the structure illustrated in Figure 15 is in- 
verted relative to the other illustrations in the sense that 
the support member side of the structure is illustrated 
as being upward in the figure. As may be seen more 
clearly in Figure 1 6, the contact pads 37 are exposed at 
the lower surface of the interconnect structure 30 and 
have been configured and positioned for direct align- 
ment with contact pads 77 on an external portion 70 of 
the system to which this flexible high density intercon- 
nect structure is to be connected. Removal of the central 
portion ofthe support member to leave the picture frame 
62 enables the contact pads 37 of the high density in- 
terconnect structure to be visually aligned with the con- 
tact pads 77 of the external portion 70 of the system. 
The picture frame 62 itself is retained in order to main- 
tain the high density interconnect structure 30 in proper 
tension so that its dimensional stability remains intact 
during the process of aligning and bonding the pads 37 
to the corresponding pads 77. Any of a wide variety of 
bonding processes may be used to bond the pads 37 to 
the pad 77. These Include solder bump bonding and the 
use of themrial reflow to create the bond between the 
pads 37 and the pads 77, the use of conductive adhe- 
sives and the use of laser welding, among others. The 
conductors 34 which connect to the contact pads 37, 
are illustrated as singie lines for drawing clarity and be- 
cause depending on the size and spacing among the 
pads 77, the pads 37 may be substantially wider than 
the conductor lines 34. 

[0042] Where a large number of closely spaced small 
contact pads 37 are required, the conductors 34 may be 
disposed in a variety of layers In the high density inter- 
connect structure in order to fit the required number of 
conductors 34 Into the space available between rows of 
the contact pads 37. 

[0043] Following bonding of the pads 37 to the pads 
77, the picture frame portion 62 of the support member 
may be left in place or may be removed as by ferric chlo- 
ride etching In the case of Kovar as may be considered 
desirable for the particular system. 
[0044] if it is desired to retain the frame 62 as a per- 
manent part of the system, but presence of conductive 
material in that location is undesirable, then the frame 
may be prefabricated out of dielectric material and pro- 
vided with a support member 1 6 within its opening dur- 
ing the fabrication process. That support member is then 
removed after completion of the high density intercon- 
nect structure fabrication process. In such circumstanc- 
es, the frame may be ceramic or any other appropriate 
dielectric material. Prefabrication ofthe frame is unnec- 
essary when a dielectric which can be selectively re- 
moved is used to form the frame. 



[0045] In Figure 17, a process for selectively remov- 
ing the support members 16 is illustrated. In Figure 17, 
the interconnected system, including the substrate 14, 
the support member 16 and the Interconnect structure 
5 itself has been bonded by an adhesive 52 at the upper 
surface of the interconnect structure to a block 50. This 
secures the interconnect structure in an easily handled, 
well-supported manner The support members 16 may 
then be masked in a desired pattern (if selective removal 
of the support members is desired) and the exposed 
portions of those supports removed by spray etching. 
Where those support members are Kovar, ferric chloride 
is a preferred spray etchant. This high density intercon- 
nected structure may be left mounted on the block 50, 
if desired, or may be subsequently separated therefrom 
by dissolving the adhesive 52 which bonds the intercon- 
nect structure to the block in an appropriate solvent, by 
dissolving the block itself or by heating the structure to 
a temperature at which the adhesive 52 becomes suffi- 
ciently fluid that the interconnect structure may be easily 
slipped laterally off the block 50. 
[0046] There has been described in the foregoing, 
high density interconnect structures with a flexible por- 
tion suitable for enabling relative movement between 
different portions of an electronic system interconnected 
by that structure. Different components of the system 
are disposed in different, non-parallel planes, in a rug- 
ged, flexible, high density interconnect structure which 
can be assembled in a reliable, high yield manner. 
[0047] in each of the illustrative embodiments, a line- 
arly arranged system is illustrated in which flexible por- 
tions of the interconnection structure extend only from 
two opposed ends ofthe chip containing substrate in the 
completed system. However, such flexible portions can 
extend in any desired direction, including four mutually 
perpendicular directions or at any other desired direc- 
tions, as may be appropriate for a particular system be- 
ing fabricated. . 

[0048] In each of the illustrative embodiments, the 
flexible portion ofthe high density interconnect structure 
has initially been formed over the carrier, rather than on 
the substrate in which chips are disposed, however, it 
should be understood that in a situation where it is con- 
sidered desirable to have a flexible end to the intercon- 
nect structure itself, but the substrate length does not 
need to be overly restricted, the to-be-flexible portion of 
the high density interconnect structure can be fabricated 
directly over the substrate itself. In that situation, use of 
a release layer may be preferable to use of a support 
member to which the high density interconnect structure 
is bonded. 

[0049] While the invention has been described In de- 
tail herein in accord with certain preferred embodiments 
thereof, many modifications and changes therein may 
be effected by those skilled in the art. 
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Claims 

1 . A high density interconnect system (1 0) comprising: 

a plurality of electronic components (20) 
mounted on a substrate (14) and respectively 
having a major surface having contact pads dis- 
posed thereon; 

an interconnection structure (30) of greater ex- 
tent than said substrate (14), at least part of 
said structure being disposed on said electronic 
components (20), said interconnection struc- 
ture including 

a layer (32) of flexible dielectric material, and a 
plurality of flexible conductors (34) supported 
on a first face of said dielectric layer (32), 
said interconnection structure (30) including at 
at least one end a flexible portion (39) extend- 
ing beyond said substrate (14) for providing 
electrical connection to other systems, said at 
least one flexible portion (39) being free of rigid 
support and free to bend out of the plane of the 
substrate (1 4), and 

said dielectric layer (32) of said interconnection 
structure (30) being bonded, by its face oppo- 
site said first face, to said major surface of said 
electronic components (20), selected ones of 
said contact pads being connected to selected 
ones of said flexible conductors (34) by conduc- 
tive material disposed In via holes in said die- 
lectric material. 

2. The high density interconnect system recited in 
claim 1, wherein: 

at least some of said flexible conductors (34) are 
embedded between two dielectric layers (32, 36). 

3. The high density interconnect system recited in 
claim 1 , wherein: 

a plurality of said flexible conductors (34) include a 
segment which is free of said dielectric material. 

4. The high density interconnect system recited In 
claim 3, wherein: 

said dielectric-free segment is disposed at an end 
of said flexible interconnection structure (30) to pro- 
vide connection tabs (35) for connection to external 
circuitry. 

5. The high density interconnect system recited in 
claim 1 , wherein: 

said at least one flexible portion (39) includes a con- 
ductive connection tab (35) which extends from an 
end thereof. 

6. The high density interconnect system recited in 
claim 5, wherein: 

said conductive connection tabs (35) are connected 



to said flexible conductors (34) through conductive 
material disposed in via holes in said dielectric ma- 
terial. 

5 7. The high density interconnect system recited in 
claim 1 , wherein: 

said system Includes an edge connector connected 
to said electronic components (20) by said flexible 
interconnection. 

10 

8. The high density interconnect system recited in 
claim 1 , wherein; 

the flexible portion of said interconnection structure 
includes a support member (1 6) bonded to the die- 
is lectric (32) of said structure. 

9. The high density interconnect system recited in 
claim 8, wherein: 

said support member (1 6) is curved toward said di- 
20 electric layerto hold said flexible conductors in com- 
pression in a location where the flexible portion of 
said interconnection structure is curved. 

10. The high density interconnect system recited in 
25 claim 1 , whereby: 

at least part of said interconnection structure is 
disposed on said substrate; and 
said dielectric layer (32) is bonded to said sub- 
30 strate (14) to further define said non-flexible 

portion (38) of said interconnection structure 
which is constrained from bending. 



1. Zwischenschaltungs-System hoher Dichte (10), 

das umfasst: 

eine Vielzahl von etektronischen Komponenten 
(20), die auf einem Substrat (14) montiert sind 
und jeweiis eine Hauptoberflache haben, auf 
der Kontaktkissen angeordnet sind, 
eine Zwischenschaltungs-Struktur (30) groBe- 
rer Ausdehnung als diejenige des Substrats 
(14), wobei zumindest ein Toil der Struktur auf 
den elektronischen Komponenten (20) ange- 
ordnet 1st, welche Zwischenschaltungs-Struk- 
tur enthalt: 

eine Schicht (32) aus flexiblem dielektri- 
schen Material und eine Vielzahl von flexi- 
blen Leitem (34), die auf einer ersten Seite 
der dielektrlschen Schicht (32) ruhen, 
wobei die Zwischenschaltungs-Struktur 
(30) an zumindest einem Ende einen flexi- 
blen Teil (39), der sich uber das Substrat 
(14) hinaus erstreckt, zum Schaffen einer 
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elektrischen Verbindung mit anderen Sy- 
stemen enthalt, welcher zumindest eine 
flexible Tell (39) frei von einem steifen 
StutzmiRel ist und frei aus der Ebene des 
Substrats (1 4) biegbar ist, und s 
die dielektrische Schicht (32) der Zwi- 
schenschaltungs-Struktur (30) durch ihre 
Seite, die der ersten Seite entgegenge- 
setzt ist, durch Bondlerung mit der Haupt- 
oberflache der elektronischen Komponen- 
ten (20) verbunden ist, wobei ausgewahlte 
der Kontaktkissen durcin lertendes Materi- 
al, das in Durchgangslochem in dem di- 
elel<trlschen Material angeordnet ist, mit 
ausgewahiten der flexiblen Leiter (34) ver- ^5 
bunden sind. 

2. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 1 , bei dem 

zumindest einige der flexiblen Leiter (34) zwi- 20 
schen zwei dieiektrischen Schichten (32, 36) einge- 
bettet sind. 

3. Zwisclienschaltungs-System holier Dichte nach 
Anspruch 1 , bei dem 25 

eine Vrelzaht der flexiblen Leiter (34) ein Seg- 
ment enthalten, das frei von dem dieiektrischen Ma- 
terial ist. 

4. Zwischenschattungs-System hoher Dichte nach 30 
Anspruch 3, bei dem 

das von Dielektrikum freie Segment an einem 
Ende der flexiblen Zwischenschaltungs-Struktur 
(30) angeordnet ist, urn Verbindungsnasen (35) 
zum Verbinden mit einer externen Schaltung vorzu- 35 
sehen. 

5. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 1 , bei dem 

der zumindest eine flexible Teil (39) eine lei- 40 
tende Verbindungsnase (35) enthalt, die sich von 
einem Ende desselben aus erstreckt. 

6. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 6, bei dem 45 

die leitenden Verbindungsnasen (35) durch 
leitendes Material, das In Durchgangslochem in 
dem dieiektrischen Material angeordnet ist, mit den 
flexiblen Leitem (34) verbunden sind. 

50 

7. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 1 , wobei 

das System einen Randverbinder enthalt, der 
durch die flexible Zwischenschaltung mit den elek- 
tronischen Komponenten (20) verbunden ist. ss 

8. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 1 , bei dem 



20 

der flexible Teil der Zwischenschaltungs- 
Struktur ein Stutzglled (16) enthalt, das durch Bon- 
dlerung mit dem Dielektrikum (32) der Struktur ver- 
bunden ist. 

9. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 8, bei dem 

das Stiitzglied (1 6) in Richtung auf die dielek- 
trische Schicht gekrummt ist, um die flexiblen Leiter 
an einer Stelle unterDruckzu halten, wo der flexible 
Teil der Zwischenschaltungs-Struktur gekrummt ist. 

10. Zwischenschaltungs-System hoher Dichte nach 
Anspruch 1 , bei dem 

zumindest ein Teil der Zwischenschaltungs- 
Struktur auf dem Substrat angeordnet ist und 
die dielektrische Schicht (32) durch Bondlerung 
mit dem Substrat (1 4) verbunden Ist, um femer 
einen nichtflexiblen Teil (38) der Zwischen- 
schaltungs-Struktur zu definieren, der gegen 
eine Verbiegung eingezwangt ist. 



Revendications 

1. Syst^me d'interconnexion h density 6levee (10) 
comprenant : 

une pluralite de composants electron iques (20) 
mont§e sur un substrat (14) et ayant respecti- 
vement une surface principale ayant des pla- 
ges de contact disposees sur celle-ci ; 
une structure d'interconnexion (30) d'une eten- 
due plus grande que ledit substrat (14), au 
moins une partie de ladite structure ^tant dis- 
pos^e sur lesdits composants diectroniques 
(20), ladite structure d'interconnexion incluant 
une couche (32) d'un mat^riau di^lectrique 
flexible, et une plurality de conducteurs flexl- 
bles (34) support6e sur une premiere face de 
ladite couche di^lectrlque (32), 
ladite structure d'interconnexion (30) incluant 
au moins k une extr^mit^ une partie flexible 
(39) s'^tendant au-deld dudit substrat (1 4) pour 
assurer la connexion ^lectrique k d'autres sys- 
temes, ladite au moins une partie flexible (39) 
etant depourvue de support rigide et depourvue 
de courbure sur le plan de substrat (14), et 
ladite couche dielectrique (32) de ladite struc- 
ture d'interconnexion (30) etant soud6e, parsa 
face opposee ^ ladite premiere face, k ladite 
surface principale desdits composants electro- 
niques (20), les dites plages s6lectionn6es des- 
dites plages de contact 6tant connectees aux 
conducteurs sdlectionn6s desdits conducteurs 
flexibles (34) par un mat^riau conducteur dis- 
pose dans des trous traversants dans ledit ma- 



EP 0 450 950 B1 



11 



21 



EP 0 450 950 B1 



22 



t^riau didlectrique. 

2. Systeme d'interconnexion k densite Slevee selon la 
revendication 1 , dans lequel : 

au moins certains desdits conducteurs flexi- s 
bles (34) sont incorpor^s entre deux couches di6- 
lectrtques (32, 36). 

3. Systeme d'interconnexion k density Slev^e seion la 
revendication 1 , dans lequel : io 

une plurality desdits conducteurs flexibles 
(34) incluent un segnnent qui est d^pourvu dudit ma- 
t^riau di6lectrique. 



au moins une partie de ladite structure d'inter- 
connexion est disposee sur ledit substrat ; et ladite 
couche dielectrique (32) est soudee audit substrat 
(14) pour definir en outre ladite partie non flexible 
(38) de ladite structure d'interconnexion qui est em- 
pechee de se courber. 



4. Systeme d'interconnexion k density 6\e\f6e selon la is 
revendication 3, dans lequel : 

ledit segment d^pourvu du didlectrique est 
dispose k une extr§mit6 de ladite structure d'inter- 
connexion flexible (30) pour procurer des pattes de 
connexion (35) pour connexion a des circuits exter- 20 
nes. 



5. Systeme d'interconnexion k density dlev^e selon la 
revendication 1 , dans lequel : 

ladite au moins une partie flexible (39) inclut 
une patte de connexion conductrlce (35) qui s'^tend 
depuis une de ses extremites. 

6. Systeme d'interconnexion a densite elevee selon la 
revendication 5, dans lequel : 

lesdites pattes de connexion conductrices 
(35) sont connectees auxdits conducteurs flexibles 
(34) k travers un mat^riau conducteur dispose dans 
les trous traversants dans ledit materiau dielectri- 
que. 

7. Systeme d'interconnexion a densite elevee selon la 
revendication 1 , dans lequel : 

ledit systeme inclut un connecteur de bord 
connecte audits composants electronlques (20) par 40 
ladite Interconnexion flexible. 



30 



35 



8. Systeme d'interconnexion k density 61ev6e selon la 
revendication 1 , dans lequel : 

la partie flexible de ladite structure d'intercon- 45 
nexion inclut un dl6ment de support (16) soudd au 
dielectrique (32) de ladite structure. 

9. Syst6me d'interconnexion k density 61ev6e selon la 
revendication 8, dans lequel : so 

ledit element de support (1 6) est incurve vers 
ladite couche dielectrique pour malntenir iesdits 
conducteurs flexibles en compression k un empla- 
cement oil la partie flexible de ladite structure d'in- 
terconnexion est incurvde. 55 



10. Systeme d'interconnexion k density ^levde selon la 
revendication 1 , dans lequel : 
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